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Description 

DISHWASHER AND METHOD OF CONTROLLING THE SAME 
Technical Field 

[1] The present invention relates to a dishwasher, and more particularly, to a 

dishwasher and a method of controlling the dishwasher that always discharges the final 
wash liquid of a dishwashing cycle through an upper arm. 

Background Art 

[2] A dishwasher is a home appliance that washes dishes by discharging high-pressure 

wash liquid through discharge members onto the dishes to remove impurities thereon. , 

[3] In more detail, a dishwasher includes a tub forming a space inside the dishwasher 

for holding dishes to be washed, dish racks installed to slide in and out of the tub for 
holding dishes, discharge members installed inside the tub for spraying wash liquid, a 
sump disposed at the bottom of the tub for holding wash liquid, a wash pump assembly 
attached to a side of the sump for pumping the wash liquid contained in the sump to 
the discharge members, and a drain pump assembly for draining dirty wash liquid after 
dish washing is completed. 

[4] The discharge members consist of a lower arm installed above the sump, and an 

upper arm and a top nozzle connected to a water guide installed on an interior surface 
of the tub. Wash liquid is alternately pumped to the lower arm and the water guide by 
means of a switching valve located in the sump. In other words, during a wash cycle, 
the wash liquid that is alternately pumped by means of the switching valve is inter- 
mittently pumped at a predetermined interval to the lower and upper arms. 

[5] In conventional dishwashers, the running time of a dishwashing cycle and the 

switching intervals of the switching valve are dependant on the settings inputted by a 
user. Accordingly the final discharge member to discharge wash liquid before a wash 
cycle ends could be the upper arm or the lower arm, 

[6] However, if the lower arm is the final discharge member to discharge wash liquid in 

a wash cycle, the impurities present on dishes in the lower rack are sprayed up to 
dishes on the upper rack, resulting in impurities left on dishes after a wash cycle. 
However, when wash liquid is discharged from the upper arm, the dishes on the upper 
rack are washed, and the water settles to the bottom of the tub through gravity. Ac- 
cordingly, even when the water falls on the dishes in the bottom rack, the deposits on 
those dishes settle and collect on the floor of the cub along with the water. 

[7] The lower arm has its spray holes defined by its upper surface (and some on its 

lower surface), and the lower rack is positioned directly above the lower arm. 
Therefore, when wash liquid is sprayed upward through the lower arm, the impurities 
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on the dishes in the lower rack are sprayed upward onto the dishes in the upper rack 
and the upper walls of the tub. Resultantly, even after the wash cycle is completed, 
impurities are left remaining on the dishes in the upper rack, compromising 
dishwashing effectiveness and giving users an unsanitary impression. 

Disclosure of Invention 
Technical Problem 

[8] An object of the present invention is to provide a dishwasher and a method of 

controlling the dishwasher that allows the machine to always select the upper arm as 
the discharge member dispensing wash liquid just before the dishwasher completes a 
wash cycle. In this way, dishwashing effectiveness can be increased, and consumers* 
dissatisfaction can be reduced. 

Technical Solution 

[9] To achieve these objects and other advantages and in accordance with the purpose 

of the invention, as embodied and broadly described herein, a dishwasher according to 
the present invention includes: a control panel for a user to input commands with; a 
controller for controlling the dishwasher to perform each cycle according to the 
commands inputted into the control panel, and ensuring that a wash cycle is always 
completed by an upper arm; and a load driver for controlling an operation of a wash 
pump and a discharge member according to a control signal from the controller. 

[lOJ According to another aspect of the present invention, there is provided a controlling 

method of a dishwasher including: selecting a wash cycle by a user and inputting 
operation commands; beginning a cycle according to the selected wash cycle and 
operating a wash pump and a discharge member; and controlling the dishwasher during 
a cycle to ensure that the wash cycle ends with the operation of an upper arm. 

[Ill According to a further aspect of the present invention, there is provided a 

controlling method of a dishwasher that includes designating the final operating 
discharge discharge member of the wash cycle as the upper arm in the operation of the 
discharge member switching between the upper arm and the lower arm. 

Advantageous EfTecte 

[12] The above-described dishwasher and controlling method for the dishwasher 

according to the present invention, by always designating the upper arm as the final 
nozzle to discharge wash liquid in a wash cycle, reduces the amount of impurities left 
on the upper regions of the tub during the wash cycle for better cleanliness. 

[13] Also, by minimizing the amount of residual impurities in a wash cycle, the overall 

washing performance of the dishwasher increases. 

[14] In addition, by increasing the dishwasher's washing capability, the satisfaction of 

consumers who use the machine increases. 



wo 2006/028357 PCT/KR2005/002990 

3 



Brief Description of the Drawings 

[15] The spirit of the present invention can be understood niore fully with reference to 

the accompanying drawings. In the drawings: 
[16] Fig. 1 is a schematic sectional view showing the structure of a dishwasher 

according to the present invention; 
[17] Fig. 2 is a block diagram showing the controlling structure of a dishwasher 

according to the present invention; and 
[18] Fig. 3 is a flowchart showing a controlling method of a dishwasher according to the 

present invention. 

Best IMode for Carrying Out the Invention 

[19] Hereinafter, preferred embodiments of a dishwasher according to the present 

invention will be described in detail with reference to the accompanying drawings. 

[20] Fig. 1 is a schematic sectional view showing the structure of a dishwasher 

according to the present invention. 

[21] Referring to Fig. 1, the dishwasher 10 includes a tub 11 forming the outer shape and 

an inner washing compartment of the dishwasher 10, a door 17 formed at the front of 
the tub 1 1 for opening the dishwasher 10, and a sump 19 formed at the bottom central 
portion of the tub 1 1 for holding wash liquid. 

[22] The dishwasher 10 also includes a wash pump 21 installed in the sump 19 for 

pumping wash liquid, a wash motor 20 for driving the wash pump 21, a water guide 14 
connected to the sump 19 for guiding wash water pumped by the wash pump 21, an 
upper arm 15 branching off from the water guide 14 and spraying wash liquid inside 
the tub 1 1, a top nozzle 18 connected to the top end of the water guide 14, and a lower 
arm 16 connected at the upper central portion of the sump 19 and spraying wash liquid 
pumped by the wash pump 21. 

[23] Further included is an upper rack 12 installed to slide in and out of the tub 1 1 above 

the upper arm 15, and a lower rack 13 disposed above the lower arm 16. Dishes are 
stored in the upper and lower racks 12 and 13. 

[24] An explanation of the operation of the above-described dishwasher according to the 

present invention will now be given. 

[25] First, a user opens the door 17, pulls out the dish racks 12 and 13, and places dirty 

dishes therein. After closing the door 17, power to the dishwasher 10 is turned on and a 
wash cycle setting is inputted. When a start button is pressed, wash liquid flows into 
the sump 19 and is intermittently pumped by the wash pump 21 to flow to the water 
guide 14 and the lower arm 16. At the last stage of the wash cycle, a controller 
determines whether the wash liquid is being discharged from the upper arm 15 or the 
lower arm 16. The controller ensures that the last nozzle to discharge wash liquid in the 
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wash cycle is the upper arm 15. 

[26] When a wash cycle is completed, dirty wash liquid is drained by means of a drain 

pump (not shown), and clean wash liquid flows into the sump 19. The wash pump 21 
then operates to begin a rinse cycle. After the rinse cycle is completed, the wash liquid 
is drained out of the dishwasher, and a drying cycle begins. 

[27] Fig. 2 is a block diagram showing the controlling structure of a dishwasher 

according to the present invention. 

[28] Referring to Fig. 2, the dishwasher 10 according to the present invention includes: : 

ontrol panel 100 for inputting commands by a user, a water level sensor 200 for 
sensing the level of wash liquid that enters the sump 19, a controller 300 for im- 
plementing a wash cycle according to the settings inputted into the control panel 100 
and controlling the running time of the wash pump 21, a load driver 400 for operating 
the wash pump 21 and other devices according to control signals from the controller 
300, a display 500 for displaying the operational status of the dishwasher according to 
a signal from the controller 300, and a storage 600 for storing various control values, 
menus, etc. that apply to the dishwashing processes. 

[29] An explanation of the operation of the above-described dishwasher according to the 

present invention will now be set forth. 

[30] First, a user turns on power to the dishwasher through the control panel 100, and 

selects a desired course setting. Then, the controller 300 implements the operation of 
the wash cycle selected by the user, and determines whether the wash cycle has begun. 
Here, the determining of whether the wash cycle has begun may be done by sensing if 
the wash pump 21 is operating. 

[31] Specifically, when the wash pump 21 begins its operation, the switching valve 

installed inside the sump 19 intermittently switches the flow of wash Uquid to be 
discharged from the upper and lower arms according to operation time settings. After 
the wash pump 21 operates for a set duration, the controller 300 switches the discharge 
member, and enables wash liquid to be discharged through ttie switched nozzle for a 
set duration. After wash liquid has been discharged over a set duration through the 
switched nozzle, the controller 300 senses the location of the current discharge 
member, and ensures that the upper arm is designated as the final discharge member to 
end the wash cycle. 



[32] The following is a detailed explanation on the control method of the dishwasher 

according to the present invention using a flowchart, 
f 33] Fig. 3 is a flowchart showing a controlling method of a dishwasher according to the 

present invention. 

[34] Referring to Fig. 3, a user first enters the command to switch power on to the 



dishwasher 10 in step S 101, and enters a desired course setting and options in step 
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S102. Next, a start button is pressed for activating the dishwasher in step S 103. When 
the start button is pressed, operation of the dishwasher begins in accordance with the 
selected course. The dishwasher's operation according to the selected course begins 
with the operation of the wash pump. 
[35] When operation of the selected cycle commences, the controller determines if the 

wash pump 21 is operating in step S 104. If the wash pump 21 is found to be operating, 
the running time of the wash pump 21 is measured in step S105 by the controller. Step 
SI 06 determines whether the running time of the wash pump 21 exceeds a first setting 
time. If the first setting time is not exceeded, the running time is continuously 
measured. If the first setting time is found to be exceeded, the running time of the wash 
pump 21 is reset at 0 in step S107. Simultaneously, the discharge member is switched 
in steps 108. 

[36] Subsequently, when the discharge member is switched, the running time of the 

wash pump 21 is re-measured in step S109. Step SI 10 determines whether the running 
time of the wash pump 21 exceeds a second setting time. If the second seuing time is 
found to be exceeded, the controller determines whether the current discharge member 
is the upper arm in step Sill. 

[37] If the discharge member is found not to be the upper arm, the controller switches 

the discharge member to the upper arm in step SI 12. When the discharge member is 
switched to the upper arm, the wash pump 21 operates for a duration of a third setting 
time. Although not shown in the flowchart, the measurement of the wash pump's 21 
operation from the time that the upper arm is designated as the discharge member is 
explained as follows. 

[38] When it is determined in step S 1 14 that the third setting time has elapsed and the 

wash cycle has been completed, the next cycle is performed in step SI 15. When the 
entire dishwashing cycle has been completed, the operation of the dishwasher ends in 
step SI 16. 

[39] In the above controlling method, the upper arm is always designated as the fmal 

discharge member at the end of a wash cycle, to improve the washing effectiveness of 
a dishwasher. 

[40] While the present invention has been described and illustrated herein with reference 

to the preferred embodiments thereof, it will be apparent to those skilled in the art that 
various modifications and variations can be made therein without departing from the 
spirit and scope of the invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention that come within the scope of the 
appended claims and their equivalents. 

Industrial Applicability 
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[41] The controlling method for a dishwasher according to the present invention 

designates the upper arm as the final operating nozzle in a wash cycle, so that no 
impurities are left remaining on the inner surfaces of the tub or the upper rack, etc. 
when the next cycle is begun. Accordingly, the washing effectiveness of the 
dishwasher increases for a high industrial applicability. 



